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PROVISIONAL SPECIFICATION 



Invention title: 



Phartnaceutical derivatives 



The invention is described in the following statement: 
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r'narmaccuucai derivatives 

Held of the inventioii 

The invention relates to derivatives of opioid anaJgesics, chemotherapeutics, anaesthetics 
and hormones. More particularly, the invention relates to phosphate derivatives of 
morphine (CAS 57-27-2), hydromorphone. oxymorphone, levorphanol, codeine, 
oxycodone, nalbuphine, buprenorphine, butorphanol, pentazocine, nalorphine (CAS 62- 
67-9), naloxone, naltrexone, levallorphan, levothyroxine (CAS 51-48-9), taxol (CAS 33069- 
62-t), alfaxalone (CAS 23930-19-0), estradiol (CAS 50-28-2), estrone (CAS 53-16-7), estriol 
(CAS 50-27-1), ethinyl estradiol, progestins, methyltestosterone, testosterone (CAS 58-22- 
0), nandrolone (CAS 434-22-0) and danazol. 

Background of the Invention 



In this specification, where a document, act or item of knowledge is referred to or 
discussed, this reference or discussion is not an admission that the document, act or item 
of knowledge or any combination thereof was at the priority date. 

15 < a > P 3 ™ of common general knowledge; or 

(b) known to be relevant to an attempt to solve any problem with which this 
specification is concerned. 

Opioid analgesics 



Opium is obtained from the opium poppy. Papaver somniferum, by incision of the seed 
pod after petals of the flower have dropped. . This raw material contains approximately 20 
alkaloids including morphine, codeine, thebalne and papaverine. These compounds are 
commonly called opioids. The term 'opioid' refers to any natural or synthetic drug that 
has morphine-like pharmacological actions and is a term used interchangeably with 
'narcotic analgesic'. 

Opioids produce central nervous system analgesia by acting on regions of the brain 
containing peptides that are also known to have opioid-Iike properties. These nascent 
compounds are known as "endogenous opioid peptides" and were formerly called 
"endorphins". Opioid agonists bind to specific opioid receptors in the brain and spinal 
cord involved in the modulation and transmission of pain. This action has been clinically 
exploited by delivery of the agonist directly into the spinal cord, which not only provides 
a regional analgesic effect but also minimizes unwanted side effects such as respiratory 
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depression, nausea, vomiting and sedation that may occur with systemic delivery. 
Opioids have also been reported to act locally most likely through binding to peripheral 
opioid receptors of inflamed tissue, but the actual mechanism is unknown. 
Opioid d erivatives 

Morphine has the following structure: 




The chemical structure of the opioid compound determines the action of the drag. 
Importantly, substitutions at the C, and C, hydroxyi groups of morphine slgnificandy alter 
its pharmacokinetic (see table below). Methylation of the phenolic hydroxyi at C, 
reduces first-pass metabolism by glucuronide conjugation. Drags methylated in this 
manner such as codeine and oxycodone also have a higher oral than parenteral potency 
because of protection of the hydroxyi group by the methyl group. Acetylation of both 
hydroxyi groups produces heroin and dramatically improves penetration across the blood 
brain barrier causing a euphoric but also produces highly addictive effects. Analgesic 
activity is reported to improve with conjugation of the hydroxyi groups In the following 
decreasing order: suhate>glucuronlde=acerate>phosphate>mor P hine. 
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Routes of admta&aatteg 

Most opioids axe well absorbed from subcutaneous tissue, intramuscular sites, and 
mucosal surfaces of the nose and mouth, although transdermal administration is not the 
preferred route of administration for most oplods . 

Absorption of opioids through the gastrointestinal tract is also thought to be rapid but 
highly variable if the opioid drug is subject to Bypass metabolism. This variability is 
thought ,0 be due to the wide variation in glucuronidase activity between individuals 
Therefore, in some cases the oral dose required to elicit a therapeutic effect may be 
higher than the parenteral dose. 

There is a need to increase absorption of opioids 60m various administration routes and 
to improve efficacy of opioid drugs. 

Steroid Hormones 

whilst the following discussion relates to testosterone, it will be understood that the 
invention has applications to other steroid hormones where improved delivery is desired. 
Although testosterone and other active steroid hormones can be isolated in pure form 
*eu- effect is still measured in biological assays. The specific biologically active form' 
therefore has not been identified. Steroid phosphates have been considered as potential 
members of biological systems but have not been isolated from animal tissues or body 
fluids, in vitro biosynthesis of estrogen phosphates have however been reported in rat 
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-er ano are fcnown to be subs*** for alkaline and acid phosphates extracted from 
vanous anunal tissues. TUs indicates that phosphorated steroid hormone, could be 
intermediate compounds and a natural storage form. 

According to pharmaceutical literature, orally delivered charged compounds such as 
steroid phosphates will not be bioavailable and of little value because; 



00 
(b) 



highly ionized species do not readily undergo passive diffusion across 
cellular membranes and 

phosphates; particularly those of primary alcohols and phenols, are known 
to be substrates for many phosphorylases present in the body which readily 
chp the phosphate group from the drug resulting in a short duration of 
action. 
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In humans, the most important androgen is testosterone, as It is sponsible for the many 
changes that occur in the normal male at puberty. When administered orally 
testosterone is rapidly absorbed but largely converted to inactive metaboUtes] with less 
*an one sixth of the administered dose being available In the active form. To improve its 
delivery derivatised testosterone analogues have been produced. 

Bsterified [form, including propionate, enanthate, undecanoate or cypionate, have 
prolonged absorption time and greater activity. Mixed testosterone esters in a vegetable 
od veh.de are used for intramuscular injection. This formulation acts as a depot 

0nCC ^ ^ d£POt t£St °~ — * nydrolysed at 

the sue of in.ecnon. The pharmacokinetic, of these formulations are dependant upon the 
ester side-chain length and hydrophobic,*, which determine the kinetics of release from 
the oil vehicle. 

Unmodified testosterone is also used in a number of formulations. Fused pellets of 
crystalline testosterone provide stable physiological blood levels but the implantation 
procedure and its complications limit its utility. Transdermal patches can also maintain 
physiological levels but require the addition of absorption enhancers that can potentially 
irntate the skin. Scrotal patches take advantage of the thin and highly vascular skin of the 
scrotum but still require a huge surface area for absorption. Dermal administration is 
therefore less than optimal. 
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ieStOSVeTOne UDQeCan0ate » aomtafatercd In an oleic add suspension orally This 
formulation enhances chylomicron absorption but has low and erotic bioavailability 
Sublingual testosterone raises blood levels for a short period of time and is therefore 
required to be administered many times a day, making it unsuitable for long term 
replacement Micronised testosterone has low oral bioavailability and high doses are thus 
required to maintain physiological levels. These high doses cause significant hepatic 
enzyme induction and are therefore not favoured. Oral, dermal and delivery of 
testosterone by other routes of administration are therefore currently less than optimal. 
Thyroid Hormones 

Thyroid hormones set the body's metabolic rate and are essential for growth and 
development. They have wide ranging effects on all body systems and are vital for 
development of nervous, skeletal and reproductive tissues. Its effects however depend 
upon protein synthesis, potentiation of secretion and action of growth hormone. Thyroid 
hormones bind to proteins and enter the cell by diffusion and/or possibly active transport 
15 processes. 

The normal thyroid gland produces sufficient amounts of the thyroid hormone to 
maintain normal growth and development, normal body temperature and energy levels 
When under produced, for whatever reason, the effects are known as hypothyroid™. 
Hypothyroidism in developing children can lead to mental deficiency and the syndrome 
of hypothyroidism known as cretinism. Treatment of hypothyroidism is by hormone 
replacement. The thyroid hormone currently known is ^Thyroxine, phosphate (6CI) 
(CAS 108851-O5-4). ' 

There are 4 differed forms of thyroid hormone available for replacement - thyroxine (T<) ' 
triiothyxonine (TJ, thyroglobulin and desiccated thyroid. Thyroxine and triiothyronine 
contain 65 and 59% iodine as an essential part of the molecule. Thyroxine is the most 
commonly prescribed method of treatment. Triiothyronine may have a place in limited 
and rare circumstances but there is no longer a place for thyroglobulin and desiccated 
thyroid In clinical management of hypothyroidism. 

Thyroxine Is rapidly absorbed from the gut, In the duodenum and ileum. Absorption 
however, is variable with bioavailability ranging from 50 - 80% and modified by 
intraluminal factors such as food, drugs (aluminium containing antacids, sucralfate, and 
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iron, ana incesuruu nora. umerrng generic formulations of thyroxine are not generally 
considered interchangeable due to the variability of absorption. 

Thyroid hormone does not readily cross the placenta nor is it excreted to any great degree 
in breast milk, litis means that the mother cannot compensate adequately for a lack of 
foetal hormone production. Varying formulations of thyroid hormone have been studied 
to attempt to find a form tharwiU cross the placenta but with limited success. 



Taxol 



Paditaxel is an alkaloid ester derived from the Western and European yew trees (Taxus 
brevifolia & baccata) and highly toxic compound with demonstrated clinical antitumor 
efficacy. Paclitaxel has an unusual mechanism involving stabilization of core structural 
proteins necessary for assembly and disassembly of mitotic spindles called tubulin 
polymerization. Stabilisation of tubulin polymerization effectively inhibits uncontrolled 
tumor stem cellular division leading to metastasis. 

Paclitaxel is very Upidic and difficult to formulate, requiring use of lipid co-solvents that 
are thought to cause their own side effects. This results in a major clinical problem when 
using paclitaxel as an intravenous anticancer agent. Derivatives of paclitaxel possessing a 
phosphate moiety at positions C-2' and C-7 have been reported, but neither compound 
possesses in vitro tubulin activity nor in vivo antitumor efficacy. In contrast C-2' and C-7 
phosphonoxyphenylpropionate paclitaxel derivatives both generated paclitaxel after 
treatment with alkaline phosphatase but only the C-7 analogue had comparable antitumor 
efficacy to paclitaxel in an M 109 murine lung carcinoma model. 

Important disadvantages of taxol arise from its lipid solubility. The compound therefore 
need to be delivered in other more soluble lipidic carters that improve their dissolution. 
Taxol is dissolved in a medium chain length triglyceride (Cremophor), oil in water 
emulsioro (Intralipid), potyoxyl 35 castor oil (hydrogenated castor oil) or other lipidic 
emulsion systems. 

Hypersensitivity reactions have been reported using these delivery systems. Including 
hypotension, flushing and bronchospasm, but are largely thought to be due to the lipid 
vehicle Cremaphor. Although side effects using intralipid emulsions ate reported to be 
lower, an improved delivery strategy needs to be developed. 
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wnue we pnospnonoaypnenylpropionate derivates may be more water soluble man the 
parent compound they are still likely to require administration with lipidic cosolvents 
and is of limited benefit. A complex that quickly dissociates and reverts to the parent 
compound yet is water soluble would be preferred. 
5 Anesthetic- Alfaxalone 

An ideal anaesthetic drug would induce anesthesia smoothly and quickly, then permit 
rapid recovery upon cessation. The drug would also be safe to use and free of side 
effects, but as no single agent possesses all these attributes, combinations of drugs are 
often used in modern practice. 

10 The anesthetic considered in this application is a major veterinary product alfaalone 
Clinical utility of this intravenous administered compound is mam* by poor solubility 
This competes formulation of the drug. A phosphate derivative is known for aliasalone 
(CAS 2428-88* ). Although phosphate prtxlmgs of these compounds are water soluble, 
rapid conversion of alWlone phosphate to the parent drug following intravenous 

15 administration may not be achieved in vivo. These include hypotension, flushing and 
bronchospasm, but are largely thought to be due to the lipid vehicle Cremaphor 
Although side effects using Intmlipid emulsions are reported to be lower, an improved 
delivery strategy needs to be developed. 

Therefore, there is a need for an Improved delivery system with better bioavailability and 
20 lower side effects. 

Summary of the invention 

Surprisingly, it was found that completion of phosphate derivatives of pharmaceutical 
compounds increased their delivery and tissue penetration, with subsequent 
improvement in dinical effect. 

According to a first aspect of the invention, there is provided a delivery system for opioids, 
hormones, anaethetlcs and chemotherapeutics agents comprising the reaction product of> 
(a) one or more phosphate deriva tives of one or more opioids, steroid 

hormones, thyroid hormones, anaesthetics or chemotherapeutic agents 
havinga phenolic, primary alcohol, secondary alcohol or tertiary hydroxyl 
group; and 
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(a) 
(b) 
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W a compiemng agent selected tram the group comprising amphoteric 

surfactants, catlonic surfactants, amino acids having nitrogen functional 
groups and proteins rich in these amino acids. 

Preferably, where erythema may be caused by topically application of the drug delivery 
system according to the invention, the drug delivery system may further comprise an 
effective amount of the reaction product of: 

one or more phosphate derivatives of tocopherol; and 

a completing agent selected from the group comprising amphoteric 
surfactants, catlonic surfactants, amino acids having nitrogen functional 
groups and proteins rich in these amino acids. 

Where used herein the term -phosphate derivatives" refers to compounds covalendy 
bound by means of an oxygen to the phosphorus atom of a phosphate group. The 
phosphate derivative may exist in the form of a bee phosphate add,' a salt thereof, a di- 
phosphate ester thereby including rwo one or more opioids, steroid hormones, thyroid 
hormones, anaesthetics or chemotherapeutic agents having a phenolic, primary alcohol, 
secondary alcohol or tertiary hydroxyl group molecules, a mixed ester including two 
different compounds selected from opioids, steroid hormones, thyroid hormones, 
anaesthetics or chemotherapeutic agents having a phenolic, primary alcohol, secondary 
alcohol or tertiary hydroxyl group, and a phosphatidyl compound wherein the free 
phosphate oxygen forms a bond with an alky! or substituted alky! group. 

Suitable completing agents for use in the present invention may be selected from 
surfactants chosen from the classes including aJkyl aminoAmido betaines, sultaines, 
phosphobetaines, phosphitalnes, imidaaolimum and straight chain mono and dicarboxy 
ampholytes, quaternary ammonium salts, and canonic alkoxylated mono and di-fatty 
amines; and amino acids having nitrogen functional groups and proteins rich in these 
amino adds. Preferred completing are agents N-lauryi imino di-propionate and arginine. 
Suitable amino adds having nitrogen functional groups for use in the present invention 
indude glycine, arginine. lysine and histidine. Proteins rich in these amino adds may also 
be used as completing agents, for example, casein. These completing agents are used 
when the composition needs to be orally ingestible. 
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ampaovenc sumctants may ne ampnotytic surface, that is, they exhibit a 
pronounced isoelectric point within a specific pH range; or zwitterionic surfactants that 
is, they are cationic over the entire pH range and do not usually exhibit a pronounced 
.soelectric point Examples of these amphoteric surfactants are tertiary substituted 
5 amines, such as those according to the following formula: 

wherein R« is chosen from the group comprising straight or branched chain mixed alkyl 
radicals from C6 to C22 and carbonyl derivatives thereof. 

R 1 and R> are independently chosen from the group comprising H. CH.COOX. 
CH.CHOHCH.SOp, C^CHOHCH^PO* CH^COOX. CH^OOX, 

CH^CHOHCH^Opt or CH^CHOHCr^OPOpC and X is H, Na, K or alkanolamine 
provided that R» and R 3 are not both H. 

in addition, when R' is RCO then R> may be CH 3 and R> may be (C^CH^C^OH)- 
HjCHOPOj or R 2 and R» together may be NCCH^C^O^CHiCOO-. 
Commercial examples are DERTPHAT sold by Henkel/Cognis, DEHYTON sold by 
Henkel/Cognls, TEGOBETAINE sold by Goldschmidt and MIRANOt sold by Rhone 
Poulcnc 

Cationic surfactants, such as quaternary ammonium compounds, will also form 
complexes with phosphorated derivatives of drug hydroxy compounds such as 
tocopherol phosphates. Exampies of cationic surfactants include the following: 

(a) RN*(CH3) s Cl- 

(b) PU^CHgfcsO, 2 - 

(c) (RCONCCHjJCHjCHjCH^CCH^^H/DH], SO,* 

(d) Ethomeens: RN[(CH,CHjO)j CH 2 OH]f(CHjCH 2 0) r CHjOHJ wherein x and 
yare integers from 1 to 50. 

wherein Ris C8 to C22 straight or branched chain alkyl groups or mixed alkyl groups. 
Silicone surfactants including hydrophiUc and hydrophobic nationality may also be 
used, for example, dimethicone PG bemine, amodimethicone or 
trimethylsilylamodimethicone. For example, ABILE 9950 from Goldschmidt Chemical Co 
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me nyoropnooe can oe a Co to C22 straight -or branched alkyi or m ixed alkyi mcIudlng 

"ZT^' flUOrOSUiC ° ne ^ " mtaUreS ™- "ydrophUic portion can be an 

alkali metal, alkaline earth or alkanolamine sale, ofcrboxy alky, groups or sulfoxy alky! 
groups, that is Staines, phosphitaines or phosphobetaincs or mixtures thereof. 
Really, the reaction product of the delivery system of the present invention is made by 
(1) direct neutralization of the free phosphoric add ester of opioid, steroid hormones 
thyrmd hormones, anaesthetics or chemothetapeuuc agents having a phenolic, primary 
alcohol, secondary alcohol or tertiary hydroxyl group with the completing agents or (2) 
ta-sit» blending of mixed sodium sal* of the phosphate derivatives of opioid, steroid 
hormones, thyroid hormones, anaesthetics or chemotherapeudc agents having a 
phenolic primary alcohol, secondary alcohol or tertiary hydroxy, group ^ me 
complodng agents. 

Examples of compounds which may be used in the delivery system of this invention 
include: 

Oplod derivatives: 

♦ Morphine (CAS 57-27-2), 

♦ Heroin (diester), 

♦ Morphinan-a.Sdiol, 7,»didehydro^, S ^ P oxya7-methvl-(5.al P ha.,6.alpha.)-. 6- 
(dmydrogen phosphate) (9CI) (common name morphine 6-phosphate) (CAS 51025- 
95-7), 

♦ Hydromorphone, 

♦ M °nmlnan-3.6^ol, 7 , M idehy^ 3_ 

(dmydrogen phosphate) (9CI) (common name morphine 3-phosphate) (CAS 51065- 
90-8), 

♦ Oxymorphone, 

Morphinan^one, l^cycIopropylmethviM,^^ 
disodium salt, (5.alpha> (9CI) (CAS 138618-00-5) 

Levorphanoi, 
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v morpmne oyarocmoricie, 

♦ Codeine, 

♦ morphine sulfate,, 

♦ Oxycodone, 

(5.alpha.)- (9CI) (CAS 156047-16^) 

♦ Nalbuphine, 

propenyl)-, (5.alpha.> (9CI) (CAS 156047-24-4) 

♦ Pentazocine 

♦ Morphinan^one, ^5-epox J ,14.1 lydrray .3- ( p hosphonooxy) . 17 . (2 . 
(5.alpha.)-(9C0 (CAS 141843-94-9) 

♦ Butorphanoi, 

disodium salt, (5.al P ha.)- (9CI) (CAS 138617-99-9) 

♦ buprenorph ine, 

♦ Mt^hinan^e, 4,5^o Xy a4-hydro Xy -3-[(hydro Xym eth O x y pho S ph^y0ox y ]-17.(2- 
propenyl)-, monosodium sal,, (5.alpha.)- (9CI) (CAS 138617-97-7) 

♦ morphine gtucuronide, 
Steroid hormones: 

^ J*^"***^™" <17P>, 17-(dihydro g en phosphate), hydrate (9CI) (CAS 
212623-59-1) 

♦ B Stol -l,3 > 5(10).« ri ene^l7.diol, 17-(dihydrogen phosphate), disodium sail, (,7a)- 
(9CI) (CAS 182624-58-f) 1 ' 

^ ^- 1 ' 3 ; 5 < 10 >«— 3,17-diol (170)-, Mdihydrogen phosphate), disodium salt (9CI) 
(CAS 136790-41-5) 
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♦ cstra-x^^txu^ene^iyKlial (17p)-, 3-(dihydrogen phosphate), sodium salt (9CI) 
(CAS 66856-98-2) 

♦ Estra-l,3,5(10)-tricne-3,17Kliol (17P)-, 17-(dmydrogen phosphate), sodium salt (9CI) 
(CAS 66856-97-1) 

♦ Estra.l 1 3,5(10)-triene.3,17Kliol (17PK 17-(dihydrogen phosphate), homopolymer 
(9CI) (CAS 34828-67-6) 

♦ Estradiol, mono(dihydrogen phosphate) (8CI) (CAS 27177-83-9) 

♦ Estra-l,3,5a0)-triene-3,17-diol <17p>, 3-(a^ydrogcn phosphate) (9CI) (CAS 13425- 
82-6) 

♦ Estra-l,3,5(10)-triene.3 ? 17Kiiol (17P>, 17-(dihydrogen phosphate), disodium salt 
(9C1) (CAS 6345-23-9) 

♦ £5^.13,5(10)^06-3,17-0101 (17p)-, 17-(dmydrogen phosphate) (9CI) (CAS 4995- 
43-1) 

♦ Estra-13,5(10)-triene-3,17-diol, 3-(dmydrogen phosphate) <8CI, 9CI) (CAS 1098-52-8) 

♦ Androst-4-en-3-one, 17-(phosphonooxy)-, (17a)- (9CI) 

♦ Androst-5-en-17K>ne, 3P-hydraxy-, phosphate, dipotassium salt (7CI) 

♦ Androst-4-en-3<me, 17-(phosphonooxy)-, (17a)- (9CI) 

♦ Androsc.4-cn-3-one, 17-(phosphonooxy)-, disodium salt (9CJ) 

♦ Androst-^en-3-one, 17-(phosphonooxy)-, disodium salt, (17p)-(9CI) 

♦ Androst-4-en-3-one, 17-(phosphonooxy)-, (17P)-, compd. With N.N^ethylethanamine 
<°0) 

♦ Androst-4-en-3-one, 17-(phosphonooxy)-, (17P)- (9CI) 

Natural and synthetic estrogens, progestins, androgens, and antagonists and inhibitors: 

♦ danazol 
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♦ Est,v4-en-3-one, ly-fehosphonoo^).. disodium sal,, (17p><?a) (CAS 60672-81-3) 

♦ *^o„e, l^hosphonoo*,), (8«, <>B, ,0a, 13a, 14 P , x 7 a)- ( 9a) (CAS 29346- 

♦ Estr-4-en-3one, 17-^hosphonoaxy)-, (176)- (9C1) or 

known as (+)-19-Nortestosterone 17-phosphate 

♦ And^st-^-one, ^-(phosphonoosy)-, Sodium saft ( 9 CI) (CAS 318481-34-4, 

♦ W-^.^^^ (14254**5.1) Common 
Name 17-epl-Testosterone phosphate 

♦ And^t^-3-one, IT^osphonoo^)-, Sodium sal, (17 PK S>q)". (CAS 67494- 
61-5) Common Name: Testosterone sodium phosphate 

♦ Androst^en-^one, 17.(phosphonooxy)-, (i 7P) _ (9C I) (CAS ,242-1*4) Common 
names: Testosterone phosphate (OCT) or Testosterone, dmydrogen phosphate (7C1, 



8C1) 
Taxol forms 



♦ Benaenepropanolcacd, P-Cbenroyiammo).^^ 

Waa ' 4MaP ' 6P ' 9 ^ (CAS 
♦ Beo.enepropanoicacld, P^o^)^^^^ 



ester, l^»K-t^oi,4|l,4ap,6^.a(aR»,ps.),iia,l2a,12 a a,12ba])-<S.CI) (CAS 151765-61- 
o) 

♦ Benzenepropanolcadd, ^(beflzoylam^Kt-hydfoxy-.e.lBb^isCacetyloxy)-^. 
<benzoyla^)-2a,3,4,4a,5,6,9.10,ll,12,l^^ 

tetra m ethyl-5^ < y4-(phosphono OX jr>7,ll.meth a nx>lH^dod<xa[M 
b]oxet-9-yl ester, disodium salt,(2aR-2ace,4B,4ap,63,9a(aR* aS*),llo,12a,12aa, 
12ba]}- (9CI) (CAS 151695-91-9) 

♦ Benzenepropanoicacid, .p^<benzoyI am tao)^-(phosphonooxy^,6,12b^is(acetylo^> 
12^^0*0^-2*3.4,4^5,6,9,^ 
4 Ma3,13-tetram<^.5K>xD.7,ll-mem^^ 

ester, disodium salt, I2aR.[2aa,4Ma P ,6p^a(aR»,ps*) )1 lcm2a,12aa,12baJJ- <9CT> 
(CAS 151695-90-8) 

AUalaxone forms: 

♦ 5a-Pregnane-ll,2(Mlone, 33-hydroxy-, dihydrogen phosphate, disodium salt (7CL 
8CI) (CAS 2428-88-8) 

♦ 0ot, 5a)-3-hydraxypi*gnane-ll,20-dtone (CAS 23930-19-0) (Alfexalone) 

The delivery system according to the invention when used in any route of administration 
(oral, transmural, intranasal, transdermal, intravenous) may provide increased 
bioavailability, potential use as a chronic delivery system, increased drug delivery to 
infected cells, improved membrane transport into virus infected cells and improved 
lymphatic drug delivery. 

The delivery system according to the Invention in a topical formulation may provide 
improved dermal & transmucosal penetration, increased systemic bioavailability following 
dermal delivery, symptomatic relief and reduced viral shedding during treatment with 
optimized topical formulations, 

The delivery system according to the invention in an oral formulation may provide 
improved lymphatic delivery, improved delivery to the brain, lower the loading dose 
necessary for treatment, lower the incidences of side effects such as constipation, biliary 
colic, and reduced renal Junction and decrease inter-patient variability. 
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ortne op.om, steroid hormones, thyroid hormones, anaesthetics or 
chemotherapeutic agents having a phenolic, primary alcohol, secondary alcohol or tertiary 
hydroxyl group when provided orally may further benefit from an enteric coating or 
transfer protein or active domain attachment. 

The delivery system may be used as a chronic delivery system because of Improved dermal 
penetration and smoother delivery that avoids .he peaks and troughs of other delivery 
routes. 

According to a second aspect of the invention, there is provided a delivery system for 
opioid, steroid hormones, thyroid hormones, anaesthetics or chemotherapeutic agents 
havmg a phenolic, primary alcohol, secondary alcohol or tertiary hydroxyl group 
comprising phosphatidyl derivatives of opioid, steroid hormones, thyroid hormones, 
anaesthetics or chemotherapeutic agents. 

The delivery system according to the present invention does not require dissolution in a 
lipid adjuvant and rapidly reverts to the parent compound upon administration. 
V!>hen thyroid hormones are administered using the delivery system of the present 
invention, they may have the ability to cross the placenta and appear in breast milk. 
Examples 

The invention will now be further explained and illustrated by reference to the following 
non-limiting examples. 

Example 1 

Morphine hydrochloride 32 g (0.1M) and 37.2 g of sodium valerate <0.3M> were dissolved 
in 100 ml toluene. 12.6 g (0.05M) of P,O I0 was added and mixed with high shear mixing 
for one hour slowly raising the temperature to 80°C. 1,2-distearoyl glycerol 30 g was 
added and the high sheer mixing continued lor a further how at 60°C. 100 ml of a 0 5M 
sodium hydroxide solution was added and the mixture gently stirred then centrifoged and 
the process repeated. The toluene phase was recovered and washed with 100 ml of 0 1M 
hydrochloric add. The toluene phase was recovered and the toluene and valeric add 
removed under vacuum to give 1,2-distearoyl phosphatidyl morphine. 

Morphine phosphate was recovered from the aqueous phases. 
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" Sn,D,S ^««««) <* disodium-N-lauryl beta imino dipropionate were dissolved in 
88 grams of distilled water to provide a 12* wt/wt dear solution with pH 12. 11.43 grains 
(0.03 g/mole) of morphines-phosphoric add ester were slowly added and mixed until 
uniform. The resulting product was a complex consisting of N- lauryl beta imino 
dipropionate-morphine (3) phosphate as a 21.03 % w«Avt aqueous dispersion. This 
comply product was formulated via dilution with water preservative buffers together 
w.th gelling agents and applied to the skin to elidt transdermal drug delivery. 

The complex product may be modified as needed by increasing ox decreasing the molar 
ratio of the eKsodhim-N-Jauryl beta imino dipropionate. 

Example 3 

951 g (1 g/mole) of the phosphoric add ester of Taxol (Paclitaxel) (C^PO,^ were 
completed with 202 g of Iauryl-imincvdipropionate (0.5 g/mole) in 1200 g of deionized 
watertoyielda49 5S w W WtslurrywithapHof7.5*.5. Final P H was modified by addmg 
15 incremental amounts of lauryl-imino-dipropionate. 

Example 4 

174g (1 g/mole) of arginine was added to 1000 g of deionized water to form a dear 
solution. 238 g (0.25 g/mole) of me phosphoric ester of Taxol was added slowly to form a 
complex which was 2S>-30* wtAvt active with a pH of 5-6. ThepH was adjusted as desired 
20 via addingincremental amounts of arginine or the phosphoric add ester of Taxol. 
Example5 

860 g (2 g/mole) of the phosphoric add ester of AUaxalone (Q.H^PO,) was added to 
242.4 g (0.6 g/mole) of disodium lauryl-tamo^propionate in 2000 ml of deionized water 
and mixed until homogeneous. The resulting composition is 35S6K solids and had a pH 
25 of4.5-5.5. 

Example 6 

174 g (1 g/mole) of arginine was dissolved in 1000 ml of deionized water and mixed until 
homogeneous. 430 grams (1 g/ mo le) of the phosphoric add ester of AUaxalone was 
slowly added with mixing followed by the addition of 500 ml of deionized water to yteld a 
30 28-29% active complex with a pH of 6.5-7.5. 
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.ne wora comprising ana terms ot the word •comprising' as used in mis description 
does not limit the invention claimed to exclude any variants or additions. 

Modifications and improvements to the invention will be readily apparent to those skilled 
in the art. Such modifications and improvements are intended to be within the scope of 
this invention. L 



Vital Health Sciences Pty Ltd 
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